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I 

D E S C R I P T I V E  TERMS 

The Weight and Balance S ta tus  Report f o r  CSM 009 presents summary 
mass property da ta  for  each module in addi t ion t o  t h e  usable SPS 
propel lan t  required f o r  the  nominal 190 second t o t a l  burn time. 
Mass property da ta  a l so  includes t h e  t o t a l  vehicle from launch t o  
CSM a t  SPS burnout, t he  LEV abort  phase t o  CM at impact and t h e  
normal Of ent ry  mission. The Cbf is bal las ted t o  meet t h e  required 
lift t o  drag r a t i o  of 0.34 at entry.  The LFS is bal las ted  t o  8320 
pounds r e su l t i ng  in  a center  of gravi ty  for t h e  LEV at  U V  burnout 
of x, 1122.0. 
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N O R T H  A M E R I C A N  A V I A T I O N .  and INFOR%lATIOZ: SYSTE31S DI\'ISIOS . 

1) INTEODUCTION 

The Ju ly  report  incorporates changes t o  t h e  CSM 009 subsequent t o  the  
Flay report  (SID 65-110-1) and the  Appendix t o  the  b?ay report .  The change 
descr ipt ions a re  include6 i n  t h e  current weight s t a t u s  sect ion.  The Command 
Module has exceeded the  Block I control weight by 295 pounds. The (34 s t a t u s  
includes LA3 pounds of a f t  heat shield b a l l a s t  and 433 pounds of crew compart- 
nent sinnulated sys t em b a l l a s t  t o  maintajn the l i f t  t o  drag r a t i o  of 0.34 at 
entry. 
addi t iona l  b a l l a s t  t o  meet the revised L/D data. 
exceeding the Block I control  weight, ac t ion  has been taken t o  provide relief 
f o r  both the  weight and center of gravi ty  by off-loading t h e  b a l l a s t  i n s t a l l a -  
t i o n  f o r  the platform. 
f eas ib l e  x5thout causing any major constraints.  

The primary reason f o r  the CM weight increase w a s  t he  necessi ty  for 
Due t o  t h e  Connand Module 

A cursory review indica tes  t h a t  t h i s  de le t ion  is 

As a re su l t  of the  change i n  the  CM weight and center  of gravi ty ,  t h e  
Launch ?scape System h a s  exceeded the control  weight i n  order  t o  meet t h e  
minimum required LEV burnout X center of grav i ty  (Xa 1122.0) 

The Service Podule weight s t a t u s  i s  current ly  1047 pounds under the  
design weight of 92CO pounds. 
Xoduie burnout weipht consis tent  w i t h  t,hP rlc.c;iF ~.rei$t cf 2Q,XC F C U Z ~ S ,  752 
pounds of S E  propel lant  u t i l i z e d  as b a l l a s t  i s  loaded i n  t h e  Service Yodule. 
The f lu id  residuals ,  which a r e  par t  of the  burned out SM weight of 6905 pounds, 
include 0.5$ loading tolerance and two start and r e s t a r t  losses. 

In  order t o  achieve tke  Command and Service 

The Adapter i s  current ly  3625 pounds. The increase i n  the  Adapter i s  the  
result o f  the addi t ion of t h e  wiring for  the t e l e m t r y  modification k i t  (SF!) 
and increased panels based on ac tua l  i n  lieu of calculated weights. 

0 

A l ist  of po ten t i a l  chanees f o r  each nodule i s  as follows: 

WEIGHT FSTINATED 
( L E .  ) EFFECTIVE DATE 

LAUNCH ESCAPE SYSTEM (-10 1 
Decrease b a l l a s t  dependent on poten t ia l  CM changes. -50 7-15-65 

Add one thickness of "nomex" cloth plus  adhesive 
on both s ides  t o  the  s o f t  port ion of t h e  boost 
pro tec t ive  cover t o  provide f l ex ib l e  strength.  +40 8-1-6 5 

Delete b a l l a s t  i n s t a l l a t i o n  from platform. -370 7-15-65 

Increase simulated systems b a l l a s t  t o  maintain 
cont ro l  weight and c.g. requirements. +76 7-15-65 

Increase wiring based on ac tua l  weighing of 
harnesses and wiring in s t a l l a t ions .  +45 8-1-65 

The mass propert ies  da t a  ref lected herein incorporates changes p r i o r  t o  
-4 June 1965. 

e 
1 SID 65-110-2 
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2 

1 

3 

1 
I 

ITEX 

LALWCH ESCAPE SYS’EN 

CONI4AND I.:O?)ULE 

SERVICE KODULE 

ADAPTEF, 

TOTAL LALiiCF! W31GH’P 

“CALC $ACT 

22 78 

L3 55 

50 k9 

20 77 

37 52 
I 

CSM 009 

!GIGHT STATUS SUPARY 

PREVIOUS 
STATUS 
5-1.-65 
8200 

l l O &  

9200 

3600 

3 2OCO 

CHANGES 

CUFRSfJT 
ro 

~ ~- 
+120 

+295 

-295 

+2 5 

CURRENT 
S TA VJS 
7-1-65 

83 20 

11295 

E905 

3625 

3 211i 5 

+‘Less SPS usable propellant. 
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Structure-Includes Q-Ball 
Ba l l a s t - Ins t a l l a t ion  

E l e c t r i c a l  
Provisions 

Propulsion System 
Separat ion Provisions 
C/K Boost Pro tec t ive  Cover 

LES-NO BALLAST 

BALLAST 

TOTAL LAUNCH ESCAPE SYSTEM 

LAUNCH ESCAPE SYSTEH 009 

WEIGHT STATUS 

- -  
5-1-65 CURRENT 

0 1537.4 

29.0 
52.5 +19.8 

5368.6 -38.1 
' 16.2 -1.0 
580.0 +32.0 

7583.7 +12.7 

616.3 +lo?. 3 

8200.0 +l20.0 

I I lP,F,Fg I CHANGES 
M 

CUR!!T 
STATUS 
7-1-65 

1537.4 

29.0 
72.3 

5330.5 
15.2 
612.0 

BASIS FOR CURRENT 

~ 

7596.4 

723.6 

8320.0 

6 
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s t ruc tu re  
S tab i l iza t ion  & Control 
Environmental Control 
Earth Recovery 
I n s t  m e n t a t i o n  
E lec t r i ca l  Power 
Reaction Control 
Communication 
Displays & Control 
Ilsefql Load - Reaction 

Control 

Platform 
Simulated Systems - Ballast 
Ballast A f t  Heat S h i e l d  

. Items fo r  AFRM 009 

TOTAL C O W N D  I.';ODULF; 

CCWAND XODULF: 009 

WEIGHT STATUS 

2REYIOUS 
STATUS 
5-1-65 
5583.6 
190.0 
293 e 4  
603.1 
244.0 

1336.5 
304.0 
268.1 

95.2 

270.0 
101.1 
910.0 
538.8 
242.2 

uooo . 0 

CHANGE 
TO 

CWRENT 

-47 1 
+8.9 
+2.6 
-7.3 

+167. e 
' -0.1 
+u. 9 

- 
- 

- 
t59.9 
4-0.3 

-106 0 
t201.4 

+295.3 

CUFRJINT 
STATUS 

5536.5 
198.9 
196.0 
595.8 
244.0 

1504.3 
30h.O 
288.0 
110.1 

270.0 

910.3 

443.6 

7-1-65 

161.0 

432 8 

~~ 

11295 3 

BASIS FOR CURRENT 
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39 
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57 
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40 
100 
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43 - 
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14 
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43 
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28 
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- 
55 - 
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1 '  

N C R T H  A M E R I C A N  F Y l A T l O N  l N C  SPACE and ISFORMATION S Y S T E M S  DIVISIOS 

ITEK 

St ruc ture  
Knvironmental Control 
Instrumentation 
E l e c t r i c a l  Power 
Service Propulsion 
Reaction Control 
Fluid 3esiduals 
Usable Fluids 

TOTAL SERVICE IIODULE 
(STATUS) 

SPS Propellant (Bal las t  ) 

TOTAL SERVICE FCDULE 

S?T:VICE KODULE 009 

-20.1 
0.8 

2W7. $ t50.7 
3113 0 0.0 
64?. 2 -24 4 
790.0 -7-24 .2 

2476.5 
69.8 

297.3 

2958.2 
569. L& 

343 0 
3:624.8 

2 1 L .  2 

- I - % .  2 8153.2 I 
-381.2 751.8 

6465.6 

+-ProDulsion F.esiduals 576.8 
II'elium 
Propellant 

Trapped Tn System 
Trapped I n  Engine 
YExture Pa t io  Tolerance 
Loading Tolerance-Oxidizer Only 

RCS Residuals 
Helium 
Propellant 

Trapped I n  System 
Mixture Ratio 
Expulsion Eff ic iency 
Loading Tolerance 

Total  Fluid Residuals 

Additional Propellant Uti l ized as Ballast 

(99.0) + 

(k77.8) 
240.7 

68.6 . 

123.6 
44.9 

48.0 
(3.0) 

(45.0) 
4.0 
9.0 
2k.O 
3.0 

624.8 

751.8 
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PREVIOTJS 
STATL'S 
5-1-65 

~~ 

S t r u c t u r e  (Includes 

E l e c t r i c a l  
Scparat  ion Sgst  em 
Growth or  Ballast 

S t a b i l i z i n g  Yenhers 

CFANGTj CURRENT I BASIS FOR CURRFXT 
TO S TAWS A D  

CL'RZENT 7-1-65 $FST 

TOTAL ACAPTEF? 

+109.6 
-1.5 

+36.9 
-120.0 

ADAPTER 009 

WZIGHT STATUS 
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3163.7 
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255.3 
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~ ~- 

3600.0 
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1 5  
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20 

++Includes 139.2 pounds f o r  t h e  telemetry modification k i t  wiring 
and i n s t  r m e n t a t  ion  in s t a l l a t ion .  
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LAG!?ICH ESCAPE SYSTEM 

Decrease bo l t  i n s t a l l a t i o n  separation system, tower t o  CM 
based on calculated i n  l i e u  of estimated. -1 .o 
Increase tower assembly based on revised drawings. +1.0 

Decrease tower s t ruc ture  based on incorporating revised 
s t ruc tu res  drawings. -1.8 

Increase t k e  boost protect ive cover based on a revised estimate 
t o  r e f l e c t  t he  strengthening of t h e  'lso-ft" t o  "hard" cover jo in t .  +32.0 

Decrease rocket notor based on receipt  of vendor ac tua l  weight. 

Increase tower wiring based on calculated in l i e u  of estimated. 

-38.1 

t-3.2 

Increase motor wire harness based on calculated in l i e u  of 
estimated and t h e  receipt  of addi t ional  drawings. 

Decrease ordnance l n s t a l l a t i o n  canard t h r u s t e r  based on 
calculated in l i e u  of estimated. 

Increase  b a l l a s t  fn s t a l l a t ion  t o  maintain LEV burnout center  of 
g r a v i t y  requirement. 

Add miscellaneous f o r  e l e c t r i c a l  i n s t a i l a t i o n  complete.. 

Add instrumentation in s t a l l a t ion  based on rece ip t  of new drawings. 

TOTAL LAUNCH =CAP", SYSTEM ClXEENT \EIGHT CHANGE'S 

SID 65-110-2 

+16.5 

-0.5 

+107.3 

4 . 3  

+1.1 

+120.0 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INC'OR~IATIOS SYSTENS DIVISION 

CURFLEXT ?EIGHT CHANCES 

STRUCTURE 

Increase secondary s t ruc ture  - r ight  hand equipment bay 
due t o  revised drawings. 

Increase secondary s t ruc ture  - l e f t  hand equipment bay 
due t o  revised drawings. +1.2 

Increase secondary s t ruc ture  - forward r i g h t  hand equipment 
bay based on calculat ion of drawinps changes adding brackets  
t o  support wire bundles. +2.5 

Increase secolldary s t ruc ture  - forward l e f t  hand equipment 
bay based on calculat ion of drawing changes adding brackets  
t o  support %i re  bundles. +5.4 

Increase secondary s t ruc ture  - main d isp lay  panel based on 
calculat ions of current drawing changes. +2.5 

Decrease secondary s t ruc ture  - lower equipment bay based on 
drawing calculat ions adding wiring supports ar,d replacing r i v e t s  
with screws and nutplates  f o r  ease of handling. -2.4 

Decrease secondary s t ruc ture  - forward corr,oartment based on 
calculat ions of current drawing changes. -0.5 

Decrease secondary s t ruc ture  - a f t  compartment based on 
calculat ions of current drawing changes. 

I c 

-3.8 

Pecrease insu la t ion  (forward, center, and a f t )  based on replacing 
tlQ1l f e l t  with TG 15000 insu la t ion  and t h e  de l e t ion  of insu la t ion  - 
af t  on t h e  +Z side.  -57.5 

Decrease ab la to r  - nose cone based on ac tua l  weight in l i eu  
of calculated.  -a. 5 

Decrease ab la to r  - forward sect ion based on a c t u a l  weight i n  
l i e u  of calculated.  -3.4 

Increase ab la to r  - center sect ion based on a c t u a l  weight i n  
l i e u  of calculated.  61.7 

Increase ab la to r  - af t  sect ion based on revised ca lcu la t ions  

. 

by vendor. V.0 
170.- 

SID 65-110-2 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE end l.NFORhlATIOS SYSTEMS Dl\'ISION 

COMMAND MODULE 

CuF-!ENT W?3IGHT CIIANG!B 

s m u c m  (CONT. 1 
Decrease a f t  heat sh ie ld  buffer  based on de le t ion  of pot t ing  
from the  -2 side.  -71.2 

Increase pot t ing - air  lock based on revised est imates  of 
volume and density.  +lo. 0 

Transfer manual controls  from ECS. +3.6 

STABILIZATION APID CONTPOL (+8.9) 

Decrease r a t e  gyro package based on a c t u a l  weight. -G.2 

Increase a t t i t u d e  gyro accelerometer package based on ac tua l  
weight. M.2 

Increase ECA p i t ch  package based on ac tua l  weight. +2.3 

Increase 3CA r o l l  package based on a c t u a l  weight. M.1 

. Increase ECA yaw package based on ac tua l  weight. 42.7 

Increase ECA awcil lary package based on ac tua l  weight. 

Increase display ECA package based on ac tua l  weight. 

HI. 5 

+3.3 

ENVI9.OWSNTAL CONTP,OL (+2.6) 

Decrease nitrogen purge system based on revised drawings. . -1.3 

Transfer manual controls  t o  s t ructure .  

Increase post landing vent system based on revised estimate. 

-3.6 

+7.5 

ELQTH RECOVERY 

Decrease the  Earth Recovery based on Northrop-Ventura 
repor t ,  dated 28 Apri l  1965. 

(-7.3 1 

-7.3 

SID 65-110-2 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INfZORMATIOS SYSTENS DI\'ISION 

EBCTF.1 CAL POWER ( +16 7. e ) 
The wiring breakdown w a s  completely revised t o  r e f l e c t  and 
correspond t o  the  wiring bundles and harness i n s t a l l a t i o n s  
t h a t  have been ac tua l ly  weighed. 
E l e c t r i c a l  Power i s  based on ac tua l  wiring weights i n  l i e u  
of t h e  calculated.  +167.8 

The increase i n  t h e  

Decrease t h e  Cornnunications based on vendor ac tua l  weights 
i n  l i e u  of calculated. -0.1 

DISPLAYS AMI) COEJTIiOLS (+14.9 

Tncrease the  Displays and Controls 'based on incorporating 
de ta i l  ac tua l  weights i n  l i e u  of calculated.  1-14.9 

r m s  FOR AFRR 009 (+59.9) 
0 

Increase a t t i t u d e  reference systen based on incorporating 
a c t u a l  weight. +2.4 

Decrease the  power prograiiner based on revised calculat ions.  -3.4 

Add the  caaera i n s t a l l a t i o n  and associated items. +k2.5 

Add l i t h i u m  hydroxide car t r idges  based on rece ip t  of new 
drawings which add the  requirement. +18.4 

PLATFORM 

Increase the  platform based on revised drawings and 
adjus t ing  t h e  b a l l a s t  i n s t a l l a t ion .  

SD!ULATED SYSTEMS - BALLAST 

Decrease the  crew compartment ballast consis tent  with 
maintaining minimum weight and center of gravity 
requirements. 

( -106.0) 

-106.0 



/ 

N C R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and I N M R S I A T I O S  SYSTESIS DIVISIOS 

CUFEENT m G H T  CHANGES 

AFT YEAT SHIELD BALLAST 

Tncrcase the  a f t  heat shield b a l l a s t  t o  r e f l e c t  a 
pem.ar.ent bal las t  arrangement and maintain center  of 
g rav i ty  requirements. 

(+201.4 ) 

+201.4 

TOTAL CM CUF,?ZIITT WEIGHT CHANGES +295.3 

SID 65-110-2 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  nd INFOR!+1.4TIOS S Y S l E S l S  DIVISIOS 

0 

SEVICE MODULE 

CURRENT WEIGHT CHANGES 

STRUCTURE (-20.1) 

Decrease r a d i a l  beans based on ac tua l  weight i n  l i e u  of 
calculated.  -13.1 

Decrease i n t e r n a l  p a r t i t i o n s  based on incorporating revised 
drawines . -2.0 

Decrease a f t  bulkhead based on ac tua l  weight i n  l i e u  of 
calculated . 
Increase SPS engine boot and SPS-RCS suppdrts based on 
incorporating revised drawings. 

Increase t h e  instrumentation wiring and i n s t a l l a t i o n  provisions 
associated with t h e  telemetry modification at. 

SEilVICE PROPULSION 

Increase t h e  SPS engine and extention based on r ece ip t  of 
ac tua l  weight i n  l i e u  of calculated. 

FLUIP ,RESIDUALS 

Transfer start and r e s t a r t  losses  t o  usable f l u i d s  section. 

Miscellaneous changes. ' 

USABLE FLUIDS 

Transfer start and restart losses from f l u i d  residuals sect ion.  

-11.4 

+6.4 

+55.8 

(+50.7) 

W . 7  

(-24.4) 

-24.2 

-0.2 

(1-24.21 

+24.2 

SPS PROPELLANT - BALLAST (-381.2) 

Decrease SPS propel lant  - b a l l a s t  cons is ten t  with maintaining 
t h e  t o t a l  CSM design weight of 20,200 pounds. -381.2 * ' 

TOTAL SM CURRENT WEIGHT CMNm 

.- - : 74 
SID 65-110-2 

-295 0 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATIOS S Y S T E X I S  DI\’ISION 

0 

ADAPTER 

CURPENT WEIGHT CHANGES 

Increase the  Adapter weight due t o  the incorporation of 
the  telemetry modification k i t  wiring and instrumentation 
i n s t a l l a t i o n .  

Delete growth o r  ba l l a s t .  

Incorporate miscellaneous drawing changes. * 

TOTAL ADAPTER CURRENT WEIGHT CPANGB 

+139 

-120 

i-6 

+25 


